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FERMANGANOMETRIC METHOR OF WINKLER!S
DETERMINATION OF OXYGEN CONTENT o

(Thie paper was firet published in Zeitsehrift fgrﬁantlytiache
Chamie, Vol. 127, pp. 192«196, in September 19hL. Due te the
var this ieewe of the above Jeurnal has been virtually destroyed;
mereeover, the copy made of the eriginal manusoript has baen lost.
A varlaticn of the text ls herein published in Hungarian. Based
en a copy uncovered after prolonged research, the material is
ravublished in view ol the time-saving pogsibilitlies mentiened

thorein. THE AUTHOR.)

Loithe (W. Leithe: Chemie Vol.56, pp. 151, 235, 1343.) uas one o! the
many lnvagtigators who deseribed a method for determdning ovyren dissolved
in water or in a gaseous state ovxidimetrically, without the use of ilodine.

The essential feature of this method consists in the faet that ferrous-II-
hydroxide picks up the free oxyron; the excess unoxidived ferrosalts are then
backtitrated with permanganate. Leithe himgelf pave a detailed daseription
of the dlffieultlaes dlnhorent in the execution of thie simpla eonception in
his above=mentionad paver. It sutfices to point ?Bgﬁghere that welng manganoue=
II-hydroxide provides two great advantages over E;rrcus-ll-hydroxiﬂe. In

the first place, the abzorption of oxygen takes place more rapidly and, in
the second place, the inltial solutlon of the manpanous-II-salt can be pre-
served unchanged. In using Lelthe's process we are obliped to employ a
rather unatable ferrous salt solutlon in an exactly measured amount, as the
basle soluticn,

In view of the fact that lodine is very expensive and involves ditfi-
cultles in its nractical aoplication, we have attenpited to transform Winkler's
lodomubric method of determining oxypen into an oxidimetric method. This
ean bo easily done since the manganic-III-compounds can be effectively re-
duced by means of oxalic acld, thusmking thelr determingtion readily possible.

e
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Tha earefully measured eut and skandardized exalie acld selution 1s stable
end in the teet is added only at the eonclusien oi the determination, se
that any change in oxyren content ean be practisally eliminated. This faet
hae not always been true of Leithe's methed,

&lewert's rroceas (Ohr. Elegertt Angew. Chan., Vel. 23, p. 235, 1940.)
is based on the same eoncavtlen, with the difterence, however, that this
inveetipator firet reacts the manganoug=Il =hydroxide to prepare an equi-
valent quantity of petassium bicarbemate, This precess net enly slows down
the methed, but may also be reepeoneible for prose experimental orrors., In the
firat nlace, air bubblee adhering te tve minute potassiwm blearbonate crystals
may well eurry additional ameunte 9" exyr:n Lo the manpanoug=-]1 =hydroxide and,
in the gsecond place, an everflowlng of the gelutlon above the precipitate,
may result in the logs ol a small amount ol manpanous=-1T=-hydroxide, dus to
Lhe faet that minor romnante of the preecipltate remain susponded in the solu-
tien oven after having been allewed to stand half an hour. (In one of our
experimants the solntien alove the proeipitate iag trangforred, by means of
a suction tute, into an acidified potaseium lodide solution, and 1.58
mi1liliters of 0.02 N thicsuliate solution was used for back-titrating the
nroecipitated iodina. This corresponds to 0.60 milliliters of oxypen. As
5.56 milliliters of oxypen were found in conrection with the titration of
the precipitate remaining in the {lask used for oxygen determinatlon, the
sum of these ﬂ&g figures ylelds 6.24 milliliters of oxyren found iorometyi-
cally.,) It will be scen from our experiments degseriled belew that the
previous change of manganous hydroxide into carbonate is superfluous, due
to the fact that acidirfication results in a solutic: entirely indifferent
to oxygen, the oxldizing capaclty ofiwhich ig exactly equivalent to the amount
of oxypen originally present.

In produeing manganous hydroxide we mix concentrated sodium hydroxide,
Iree of potassium lolide, with the solutlon of man:anous-IL-salts., /fter

the precipltate has settled, we add sulphurie acld, pourlng the brown-colored
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salution, inwhieh the still undisselved mancanic=III-hydrexide particles
are guspended, inte the exalie acid seluti™n the ameunt of which has previouely
been ascertained, By heating the eolution mildly te 35=h0 degrees Centi=
evade, 1t ig made entirely olear, enabling us to back-titrate the excese

exalio agid by means of permanganate. In owder to obtain as correet resulte

ag poepible, 0.02 N selutione should te used, The final phase of titratien
ean bé ascartalnad agourately to 1=2 dreps b using golutions ef' sueh gen=
eentrations in lleuid velumes of 3 = 500 millilitera.

Aeeording be bhe data published Ly Traadwell, oxalie aeid ie much
mere stable in tis nresence el eulihurie acid than in pure seluti:ne., After
measuring out the required amount o oxalic aeld, it ir dissolved inm 4istilled
water and t'en vioured into an equal veluwne of sulrhuriec aeid of sueh gtrength
ag to agsure that avary liter o, solution will eontain 50 millilitere of
coneentrated acld. No change whatgoaver can be obasrved over long perieds
in the standard o' a solution prepared in accordance with these instructions,

The titer of the 0.02 N permanpganate is rirst adjusted iodemetrieally;
it can always be adjusted arain and esntrolled subsequently with raspect to
oxalic acdd, No elgnificant chanpes hawve been observed in the titer within
the peried of ano week,

The presence of chloride ion in the titration process carried out by
means of perranganste has a econfusing e fect only in the absence of man; anous=
II-iong. Our own oxperiences have shown that the man anous-T I-conocentration
actually present is wholly sufflcient for preserving the faint pink color
in the lukewarm solution for one minute after concluding the pitrntion.

The nacossary data are as follows:

Sodium hydroxide solution: 325 grams of pure sodium hydroxide (not
purified by means of alechol) are dissolved in one liter of distilled wator.

Manganous-II-sulfate solutdont LU0 grams ol erystalline pure manganoug=
II-sulfate are dissolved in ome liter of distilled water,

Concentrated sulphuridc acid: It is recommended that pure sulphuric aedd
obtainable in the trade be used.

-3-
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0.02 N exalie acidl 1,26 gram of pure oxalic acid io discelved in
1,00=500 milliliters ef dietilled water, te which we add B0 millilitere of
concentrated sulphurie aeid and then dilute the whele to ene liter of
golution.

0,02 normal permanganate golutient The Q.1 Nodelutien is diluted five=
fold.

Determinatien e oxyren diggolved in water is garried out in the following
manners

1. Mjusting the titer of the oxalic acid selution.

In order to ascertain the propertion of the axalic acid sclutilon with
ragneet o the U.02 N rermanganate solution, we measure eut 2u milliliteres
of gulphurie=0.,02 N oxalic seid nto a wide-necked Erlenmayer flask, to
which we addl first 250 = 100 milliliters of tap water an then 5 milliliters

of concentrated sulrhuric aeid, 3 milliliters of sodium hydroxide eclution,
and after shaking we add 1 milliliters of the manranous-II-galt solutien
(the sequence mush bo strictly obsarved!). The flagk is hoated to 35 =

WU degrees gantiprade over & wire pauze and tho contente are then titrated
with 0,02 N rermanganate. The process of £itration ean be congldared con=
cluded when the gelutien remaing tinted for one-half minute s

2, Determination of disgolved oxygern.

Wle transfor by pipette 1 milliliters of sodium hydroxide golution into
the specimon selectod according to the pener:l {ngbructions, e add imnadiately
by a pipette 1 milliliters of manganous=TL-galt solution to the betiom of the
flask, which we close with a ground-glass gtonpers Whirling the flask pro=
mobtes a perfect absorption of oxygen by the precipltate. After the preci-
pltate settles (15 to 30 minutes) we introduce 5 m11iliters ol concentrated

B sulphurie acld by the pipatte over the precipitute and close and whirl the
flagk apain so as to aceelerate dissolving of the precipitates In the mean=
time we measuve out 20 milliliters of oxalic acld colution into a wide-necked
pplenmeyer retort, into which we then pour the acidified content of the flask
used for the determination. We heat the flask to 95 - L0 deprees Cantigrade
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ever a wire gause, with the result that the selution beeomes entirely elear.
Then ve back=titrate the excess exalic acid by means ef premanganate. The
ditference found between the milliliters ef permanganate solution (used in
rendering the titer constant) and the ameunt of permanganate conswied in
eonnection with back=titration reveals the equivalent of exveen wa get out te
ageartain, Ope milliliter ef 0.02 nermsl per arcanate solution is equivalent
to 0.1120 millilitere of oxysen with standard eonditions prevailing.

In teeting this procedure we filled a 50U liter round=bettem flagk
with tan water and produced different exygen concantratinns bty blewing alr in,
e user giphene to take epocimens: The ocontrol amalyses ylolded the following
regults in milliliters:

TABLE 1.
002 N Velwne 0g per liter found Mean 0g car liter found
iin0), conaumad of the pormancano= F«lug  lodematrically
Flask matrieslly

13,95 272,20 56

Uy 27N 592 5.91 he92
T3 27701 5.9l

15,10 277.15 (.26

154012 277 .20 6,28 28
7 277,20 6.22

No change was observed in ths oxidizing eapacity of bthu solution when
the reduetion by owalic acid was delayed ag lonpg as 12 hours after acidiri-
eation.

The lodemetiic method cannot be earrisd out when nitrite-containing water
or water contaminated by organie substances is used. Our mothod o determina-
tion ean be anplled without any change whatsoever. Only one correction must
be empbloyed subsequently for improving the results obtained by measuring.

Thiz correction is readily obtainsd through the following procedure, the
original form of which was also derived by winkler. It should be unrlar=
stood that the correction must be anplied in conhsction with our oxidimetrie

mebhod
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One milliliteyr orf manganoug=II=gulfate golntion and the game ameunt
of sedium hylroride gelugien free frem potaseiun iodide are added to 250
milliliters of distilled waters Add 250 milliliters ef 10 hercant sulphurie
aeid te the Preaipitate, in whieh 8 gramg of erystalline manzanoug=II=gulfate
have been disselved, On elearine, we tale 100 milliliters of this melutien
and mix 1t with 100 mi11iliters of the water te be testad, while another
ameunt of 100 milliliters ie added te 100 milliliters of digtilled water,
Tive milliliters of exalic agld solutlon are added to both gracimena aftor
flve minutas, The nvosas amount 1g baek=titrated with rermanzanates The
cerrection rorulting frem +he difference batween the two types of titration
hae the advantage of being basad on the game resetion ac the mothed Fop
Jatarminatinn,

We found £,78 milliliters af oxyeen ner liter in a spoeimen of water
eaturatod with aiv at yeen Lanparature, Subsequently wo dissolvad 20 mills-
prams ~f godlum nitrite per 1itor in the zame and then wo doternined arain
the oxyren content as woll ag the ecorrectien value by embloying tha mothed

rrevieusly deseribed, The results are eontained in the following table
in milliliters:

TADLT 2,
0.02 N Corractinn Volume 0y found
KMnQ), Consumed Q.02 N of the
— KMno), Flagl
8.82 510 27220 5.46
5.82 27 g.71

SUMMARY

The iodometric mothod of determining the amcunt of owygen absorbod
by water secording to Winklerts method can also be carried out permangano=
metrically on the basis that the manganie~IIT-galt ig equivalent to ovygen,
Oxalie acid i¢ measured out in excess and the non-oxidized portion ig then
back=-tltrated by means of potassium permanganate ., In order to assure
exact determinations, 0,02 Nopmal solutlone should be used,

=5 N n-
wom
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